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Abstract. In response to the EU Floods Directive
(2007/60/EC), flood hazard maps are currently produced all
over Europe, reflecting a wider shift in focus from “flood pro-
tection” to “risk management”, for which not only public au-
thorities but also populations at risk are seen as responsible.
By providing a visual image of the foreseen consequences
of flooding, flood hazard maps can enhance people’s knowl-
edge about flood risk, making them more capable of an ad-
equate response. Current literature, however, questions the
maps’ awareness raising capacity, arguing that their content
and design are rarely adjusted to laypeople’s needs. This pa-
per wants to complement this perspective with a focus on risk
communication by studying how these tools are disseminated
and marketed to the public in the first place. Judging from
communication theory, simply making hazard maps publicly
available is unlikely to lead to attitudinal or behavioral ef-
fects, since this typically requires two-way communication
and material or symbolic incentives. Consequently, it is rel-
evant to investigate whether and how local risk managers,
who are well positioned to interact with the local population,
make use of flood hazard maps for risk communication pur-
poses. A qualitative case study of this issue in the German
state of Baden-Wu¨rttemberg suggests that many municipali-
ties lack a clear strategy for using this new information tool
for hazard and risk communication. Four barriers in this re-
gard are identified: perceived disinterest/sufficient awareness
on behalf of the population at risk; unwillingness to cause
worry or distress; lack of skills and resources; and insuffi-
cient support. These barriers are important to address – in
research as well as in practice – since it is only if flood haz-
ard maps are used to enhance local knowledge resources that
they can be expected to contribute to social capacity build-
ing.
1 Introduction
According to the OECD (2003, p. 30), “[t]he impact of nat-
ural disasters, especially floods, storms and droughts, has
risen steeply since the early 1960s.” Statistics by Swiss
Re for the period between 1970 and 2011 show that, with
few exceptions, each year, natural catastrophes worldwide
claimed more victims (dead or missing persons) and resulted
in higher insured losses than man-made disasters (Swiss Re,
2012).
Commenting on the developments over the past half cen-
tury in the field of natural hazards, Weichselgartner and
Sendzimir (2004, p. 4) argued that “[t]he paradox of con-
current increases in economic loss and disaster-related re-
search raises questions about the approaches and tools used
in hazard assessment and disaster management.” In their
view, there has been too much focus on nature as a deter-
minant, and too little emphasis of internal factors related to
science and policy decisions. Based on a similar analysis,
the EU responded to a number of disastrous floods in the
1990s and early 2000s by introducing the EU Floods Direc-
tive (2007/60/EC), requiring all Member States to assess the
hazard, risk, and need for action to reduce negative impacts
from flooding. More concretely, the Directive requires flood
hazard maps and flood risk maps to be completed by Decem-
ber 2013, and flood risk management plans to be published
by December 2015.
Flood hazard maps contain information about the extent
and depth of inundation associated with different flood sce-
narios, sometimes together with flow velocity, whereas flood
risk maps contain additional information about the expected
consequences of these scenarios (e.g. economic damage,
number of people affected). In the present paper, flood hazard
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maps are the topic of interest. The reason for this is (a) that
the practice of flood hazard mapping is commonly more es-
tablished than that of flood risk mapping (cf. Seidel and
Dorner, 2011), and (b) that previous literature has shown haz-
ard maps to be more useful than risk maps for most target
groups (Wagner, 2008).
By visualizing the extent and depth of inundation expected
from various flood scenarios, hazard maps provide informa-
tion that can help risk managers as well as individual citizens
anticipate and prepare for flooding (cf. Safer, 2008). The EU
Floods Directive, as well as preceding national and regional
mapping initiatives, can thus be seen as examples of an inter-
ventionist approach to “social capacity building” (Kuhlicke
et al., 2011), a top-down attempt to develop and enhance e.g.
knowledge resources to help actors at various levels to cope
with risk.
At the individual level, social capacity is important for
two reasons. First, it can help reduce overall damage poten-
tial by making citizens more motivated and capable of pro-
tecting themselves and their property (i.e. hazard prepared-
ness). Second, it can help make citizens more apt to partici-
pate in the development of locally embedded response strate-
gies (i.e. participation in collective protective actions). This
latter point is relevant considering that the Floods Directive
encourages the “active involvement of interested parties” in
the development of catchment-based flood risk management
plans (see Article 10).
A problem with the hazard maps as public information
tools is that, when studied in practice, they often do not ful-
fill their potential to raise awareness (see Sect. 3.1). In re-
cent literature, this has been put down to the maps’ design
not matching lay-people’s needs. Whereas risk managers and
other types of experts are able to decode and interpret map
content, ordinary citizens find this more challenging, indicat-
ing that one size does not fit all (e.g. Hagemeier-Klose and
Wagner, 2009; Dransch et al., 2010).
So far, research has tended to focus on the public’s aware-
ness (Planat, 2004) or understanding of the maps (Meyer et
al., 2012), respectively on the effect of these tools on pub-
lic risk perception (Handmer, 1980). Little focus has been
given to the issue of how these maps are disseminated, ex-
plained or marketed to the public in the first place. While
flood hazard maps are internationally recognized as “im-
portant tools to communicate flood risk to different target
groups” (Spachinger et al., 2008, 1), we often remain in the
dark as to how this task is approached in practice. Consid-
ering that dissemination and communication may influence
both people’s access to and understanding of the maps, this
appears to be a relevant complementary perspective to inves-
tigate.
The analysis presented in this paper attempts to address
this research gap by exploring local risk managers’ percep-
tion and use of flood hazard maps as public information
tools in the German state of Baden-Wu¨rttemberg. Hence, al-
though this paper focuses on the role of flood maps as public
information tools, it will not target lay-people. Instead, it will
focus on the efforts made by decision-makers and adminis-
trators at the local level to disseminate and use these tools to
draw attention to flood risk. This is a reasonable approach in
light of research findings that the largest hurdle on the ladder
from knowledge production to knowledge utilization is the
step of transmission (Landry et al., 2001).
In the following section, it will be explained how the call
for greater citizen participation is part of a new policy ap-
proach towards flood risk. In Sect. 3, communication re-
search will be reviewed, which shows that the impact of haz-
ard information is highly dependent on how it is delivered
(i.e. as unidirectional information provision or through two-
way communication). In Sect. 4, hazard mapping in Baden-
Wu¨rttemberg is reviewed in terms of process and aim. This is
followed by an explanation of method, before the results are
presented in Sect. 6. The results identify several challenges
that risk managers and external observers experience and no-
tice when it comes to the task of risk communication. These
challenges are important to study since they can work as bar-
riers towards active efforts to enhance local knowledge about
flood risk.
It should be underlined that the aim of this paper is to ex-
plore the perception and use of flood hazard maps in a het-
erogeneous group of risk managers from one particular re-
gion for the sake of developing a first, initial understanding
of the challenges associated with the implementation of the
new approach to risk management, described above. To learn
about the significance or applicability of these findings be-
yond the sample investigated here requires further research.
The same goes for questions related to citizens’ awareness of
the hazard maps and their impact on risk perception.
2 A new governance approach to natural hazards
Over the past couple of decades, a paradigm shift has oc-
curred in regard to natural hazards as science and policy
have increasingly embraced the social origins of risk, mov-
ing away from an analysis of natural disasters as the results of
isolated, physical processes. As a result, management strate-
gies based on human control over nature, through technical
fixes and “hard science” approaches, have been subject to re-
thinking, and strategies based on mitigation, resilience and
reduction of damage potential have resurfaced (Bu¨chele et
al., 2006; Werritty et al., 2009; White et al., 2001). In flood
risk management, these developments have followed upon
insights as to the risk of dam and dike failure, observation
of an “escalator-effect” behind such installations, and doubts
about our ability to predict the future based on data from the
past (Parker, 1995; Jaeger et al., 2001, p. 95–101).
On the European level, several governments (e.g. in the
UK, Germany and the Netherlands) have recognized the lim-
itations of the state’s capacity to offer protection from the
forces of nature. These governments are now moving away
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from a “safety philosophy”, towards a view of risk as some-
thing to be “managed”, rather than controlled (de Moel et al.,
2009; Samuels, 2006). Following the disastrous 2002 Elbe
flood, for example, for which the German federal level had
to bear much of the cost (Botzen and van der Bergh, 2008,
p. 423), the German government quickly released a five-point
program to increase cooperation, reduce damage potential
and give rivers more space (Bundesregierung, 2002). The
EU, similarly, describes floods as natural phenomena that
cannot be prevented, calling for maintenance and restoration
of floodplains (European Parliament and the Council, 2007).
This shift towards viewing flooding as something natural,
which we must learn to live with, also involves a more ac-
tive role for the public. It has previously been recognized
that more “self-protection” on behalf of individuals at risk
could reduce the losses from natural hazards significantly
(e.g. Grothmann and Reusswig, 2006) and that one of the
obstacles in this regard is people’s tendency to perceive
flood protection as the responsibility of the public authori-
ties (Wachinger et al., 2012). Current European management
policy aims to change this, making the populations at risk
more responsible for their own safety (Hagemeier-Klose and
Wagner, 2009).
While the EU Floods Directive opts for making risk in-
formation publicly available and encouraging the active in-
volvement of interested parties in management planning (Ar-
ticle 10), the German federal water law requires citizens at
risk to implement mitigation and damage reduction measures
in accordance with their possibilities and abilities (WHG,
2009, §5, 2). In both cases, those at risk are “gradually
transformed into risk managers and active participants of
the multi-scale risk governance network as they are encour-
aged or even required to take more responsibility for their
actions.” (Kuhlicke et al., 2011, p. 806). Publication of flood
hazard maps can thus be understood both as empowerment,
through the provision of transparent risk information, and as
shifting responsibility and costs for risk management from a
more “hollowed-out” state to more active citizens (cf. Taylor-
Gooby and Zinn, 2006).
According to Steinfu¨hrer (2009), large parts of the pub-
lic are not aware of this responsibility shift. Furthermore,
they might not be inclined to agree with it. In extension,
this means that the official policy may be in dissonance with
people’s capacity or willingness to become more active and
accountable for their own protection. From this perspective,
active communication or dialog about risk and responsibility
becomes all the more important, as unawareness or opposi-
tion could threaten the implementation of the new flood risk
management paradigm. Consequently, it is also relevant to
ask what responsible authorities do to support and encour-
age greater citizen participation in the governance of risk,
and what role the mandated flood hazard maps play in this
regard.
3 Risk communication
3.1 The track-record for hazard maps
Meyer et al. (2012, p. 1702) have argued that “[i]n practice
maps often fail to attain their potential to fulfill the needs of
different users, to raise awareness and provide a clear and un-
derstandable source of information for planning.” As will be
seen below, their influence may be compromised in different
ways and at different stages along the communication chain.
A first problem is clearly to have them be noticed and con-
sidered by a target group in the first place. Though it is diffi-
cult in the absence of comparative evidence to tell whether
this is high or low, a Swiss survey showed that 75 % of
the respondents did not know, or did not think, that flood
maps were available for their area (Planat, 2004). A Cana-
dian study, furthermore, found direct dissemination of haz-
ard maps to households to be ineffective in influencing peo-
ple’s risk perception. Although a pre- and post-test survey de-
sign did establish a difference in respondents’ flood expecta-
tion before and after the maps were distributed, there was no
significant difference between the group that received maps
through direct distribution and the control group. The change
in perception was therefore attributed to the intensive me-
dia campaign surrounding the maps (Handmer, 1980). Me-
dia campaigns are not always effective in this way, however.
In one community, Handmer found an almost complete ig-
norance of the maps’ existence only six months after local
newspapers covered and even reprinted parts of the maps.
Getting people to notice and consider hazard maps is not
the only hurdle, however. Another challenge is to avoid nega-
tive reactions. In Handmer’s study, not everyone appreciated
the arrival of flood maps: “These people, and others in the
flood plain, did not regard the maps as a source of informa-
tion. Instead they saw them solely as part of a program to
expropriate their property and as a waste of resources: the
money would be better spent on building a dyke.” (Handmer,
1980, p. 97). In Bavaria, likewise, hazard zone maps have
failed to function as public information tools, inter alia due
to conflicts between the local populations and responsible au-
thorities (Wagner, 2006).
While these experiences point to the importance of a re-
flective and thoughtful communication strategy, maps can
still fail to convince people if such a communication strat-
egy is not sensitive to local views and experiences. In the
UK, hazard maps were integrated into an active awareness
raising campaign implemented by the Environment Agency.
Some of the people who were shown in the maps to reside
in risk areas rejected this assessment, however, suggesting
that the maps were wrong, that the character of their location
(e.g. on a hill) disproved a flood risk, or even that the assess-
ment was a form of conspiracy (Burningham et al., 2008).
Whereas this shows the importance of trust and credibility
in relation to risk communication (cf. Renn, 2008, p. 123ff,
222ff), it is also described by Burningham et al. (2008) to
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illustrate the limits of a communication strategy based on a
“deficit-model” of public understanding (cf. Wynne, 1995).
If the development of a communication strategy is left to
the local authorities, the result might not be better. In the
qualitative part of Handmer’s study, there was evidence of
uncertainty among community officials “about what to do
with the maps” (1980, p. 93), as both officials and local resi-
dents were unhappy with the results.
This indicates that it is a true challenge to communicate
potentially helpful hazard information to those who might
benefit from it. While decision-makers at the local level may
be in the best position to do this, due to their closeness to the
potentially affected (Greiving et al., 2006, p. 748), they may
also have less training and experience in this area than higher
level professionals. Potentially, this indicates a need for clear
guidelines (or other forms of support) regarding how to pur-
sue flood risk communication and how to use flood hazard
maps for this purpose.
3.2 Lessons from risk communication research
Intuitively, it is difficult to prepare for a risk that one is un-
aware of. Therefore, it is vital that documentation and in-
formation concerning risks are conveyed to all relevant ac-
tors. According to Renn (2008, p. 207), risk communica-
tion can enhance people’s knowledge about a risk, persuade
them to change their attitudes or behavior, promote confi-
dence in the responsible authorities, and provide the condi-
tions for an effective stakeholder involvement in risk issues
(also see Wachinger et al., 2012). Risk communication can
thus be seen as a key aspect for social capacity building, both
in terms of augmenting people’s ability and motivation to act
and in terms of preparing the ground for participation at the
community level (cf. Ho¨ppner et al., 2012).
As seen above, however, not all communication strategies
are successful. Over time it has been recognized that people’s
behavior tends to reflect a multitude of factors related to re-
sources, experiences and personal values and assessments,
implying that new or additional information may be of lim-
ited influence. Furthermore, recipients’ understanding of a
message is always mediated by existing beliefs, local knowl-
edge and, not least, trust in sources and transmitters. Com-
munication strategies, which regard people’s behavior in the
face of risk as a mere consequence of an information deficit,
are thus problematic (Wynne, 1995).
Generally, one-way communication – that is, transmission
of a message from a source to a recipient group without any
possibility for feedback – is thought to have a lower chance
of impact than two-way communication strategies (Kuhlicke
et al., 2011). While printed material or information published
online tend to be less time and resource intense than e.g.
public meetings, they are also less successful in influenc-
ing people’s attitudes and behaviors. A two-way communi-
cation process is more likely to be effective in this regard,
since it gives the audience a chance voice concerns and give
feedback. As the roles shift between who communicates and
who listens, there is a chance for a mutual learning process
(Renn, 2008, p. 201–203, 259–262). From a social capac-
ity building perspective, this implies that those considered as
“lacking” in knowledge have a chance to be actively involved
in the process of defining their information needs. Apart from
the advice to not only focus on one-way strategies, Ho¨ppner
et al. (2012) draw attention to the importance of integrated
longer term campaigns featuring multiple tools.
It should be noted that two-way communication requires
willingness on both sides towards listening and respecting
different views and perspectives. In practice, a lack of popu-
lar interest in a topic can therefore be problematic, as can a
poor performance record or unwillingness to adapt to public
concerns on behalf of public institutions. Furthermore, some
form of benefit or gratification system is sometimes needed
to get people to engage in communication.
Though flood maps are often treated as suitable awareness-
raising tools, this research review suggests that their influ-
ence is likely to depend on the communication strategy pur-
sued. Merely publishing or displaying maps online represent
one-way provision of information. To inspire attitudinal and
behavioral change, more active efforts on behalf of local au-
thorities may be required. In principle, the Internet could play
a part of such a strategy, since forums and chats provide some
chances for two-way communication. A quantitative study
by Wagner (2004), however, showed Internet to be the least
used source of information about natural hazards among the
respondents. Thus, it is reasonable to assume that strategies
based on personal contact and face-to-face meetings would
be preferable communication formats. Currently, however,
we know very little about how local authorities approach the
task of risk communication.
Finally, it should be noted that communication and par-
ticipation literature increasingly emphasize that there is no
such thing as homogeneous “general public” and that dif-
ferent population groups can require different communica-
tion strategies (e.g. Ho¨ppner et al., 2010, 2012). Policy doc-
uments, likewise, often refer to “interested parties”, as op-
posed to “the public” (see Unnerstall, 2010). This study,
however, has deliberately used broad terms like “the pub-
lic”, “local population” and “citizens”. The reason for this
has its origin in the interview design, which attempted to let
the interview partners frame their own images of the pub-
lic and targeted audiences, and which therefore avoided a
pre-formulated classification. Letting the interviewees speak
freely was seen as important for getting an unbiased picture
of communication as it is pursued in practice. The use of
broad terms in this paper thus reflects the limited amount of
distinction discerned in the data material (see Sect. 7).
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Fig. 1. Flood hazard map depicting inundation depth for the
1/100 years flood scenario. Screenshot from the online map
service available from the Ministry of the Environment (http:
//rips-dienste.lubw.baden-wuerttemberg.de/rips/hwgk internet/
%28S%28a3fxfb45rlyp0biu4xk2jj55%29%29/Default.aspx).
4 Flood hazard maps in Baden-Wu¨rttemberg
4.1 Maps and mapping process
In the German state of Baden-Wu¨rttemberg, the need for
flood hazard maps was recognized shortly after the 2002 Elbe
floods. It is mentioned as the first of ten items on a list for an
integrated action program (reprinted in Ministry of the En-
vironment Baden-Wu¨rttemberg, 2005). Up until then, only
the river Rhine had been systematically mapped, with maps
available since 2001 (see IKSR, 2001). Early mapping ef-
forts included calculating the extent of inundation associated
with different gauge levels along the Neckar and the Danube
rivers (see link list under www.hvz.baden-wuerttemberg.de),
as well as the EU-funded Safer project, which mapped flood
scenarios associated with different return periods along the
Neckar and areas of Scotland and Ireland (Safer, 2008).
Currently, two types of hazard maps are produced for all
water bodies with a catchment area larger than 10 km2. The
first (see Fig. 1) offers information on the inundation depth,
in 50 cm increments, for the 1/100 yr flood scenario. The
second type (see Fig. 2) provides information about the ex-
pected extent of inundation for a flood with a statistical re-
turn period of once in 10, 50 and 100 yr, as well as for an
extreme scenario (e.g. a historic event). Both map types de-
pict flood defenses. Neither of them account for inundation
due to groundwater flooding.
The fact that more than 12 000 km of waterways will be
covered by maps at a scale of 1 : 2500, suggests that the state
attached a high level of importance to hazard mapping even
prior to the requirements of the EU Floods Directive. One
of the reasons for the meticulous approach might be that the
1/10 and 1/100 yr flood scenarios will have legal implica-
tion for land-use planning in non-built-up areas (see WG,
2005, §77–78). To the extent that this implies a high level
Fig. 2. Flood hazard map depicting expected inundation extent
for four different flood scenarios. Graphic from the online map
service available from the Ministry of the Environment (http:
//rips-dienste.lubw.baden-wuerttemberg.de/rips/hwgk internet/
%28S%28a3fxfb45rlyp0biu4xk2jj55%29%29/Default.aspx).
of awareness among local authorities about the maps’ exis-
tence, it could serve as a “favorable condition” for map usage
among local risk managers.
Generally, the mapping process follows a number of rec-
ommendations for how to encourage knowledge utilization.
Such recommendations include the involvement of intended
users throughout the research process and the setting up of
institutions or support structures to equip target groups with
the willingness and ability to use research (cf. Nutley et
al., 2007). In Baden-Wu¨rttemberg, the map design has been
based on consultation with practitioners about their needs
and preferences, and local authorities have been able to spec-
ify additional catchments (i.e. smaller than 10 km2) requir-
ing mapping. During the mapping process, municipalities
are furthermore requested to help the responsible engineer-
ing bureaus with information, and to review and give feed-
back on first drafts. Additionally, a training association has
been set up to support the formation of voluntary catchment-
based flood partnerships, where municipal decision-makers
and administrators can meet and discuss different aspects of
risk management.
4.2 Intended use of hazard maps
The flood hazard maps are intended to be of use to many ac-
tors, including local and regional administrations, insurers,
businesses and households. In terms of official risk manage-
ment tasks, the maps are seen as a suitable tool for spatial
planning, emergency management, technical defense plan-
ning, and for communication purposes (Ministry of the En-
vironment Baden-Wu¨rttemberg, 2005). This implies that risk
managers have a double role in relation to flood hazard maps.
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Not only are they potential disseminators of these to a wider
audience, they are also themselves end users.
Regarding the maps’ role as a public information tool, it
was suggested in preparation of the Floods Directive that
“[p]roducing flood risk maps will mean the public is bet-
ter informed about flood risks, resulting in increased pub-
lic awareness” (Commission of the European Communities,
2006, p. 23). In Baden-Wu¨rttemberg, the flood hazard maps
are likewise seen as “an ideal instrument to create aware-
ness”, helping stakeholders “see if they are in danger and if
precaution activities are necessary” (Safer, 2008, p. 70). The
public and business community are specifically referred to
as target groups for such instruments (Ministry of the En-
vironment Baden-Wu¨rttemberg, 2005). Together with sup-
plementary information about how to prepare one’s house or
business facility for flooding, hazard maps are thus thought
to help reduce damage potential by helping people to act in
foresight rather than hindsight.
To comply with the requirement to make maps pub-
licly available, a state-wide online map service has been
set up (see “Interaktive Gefahrenkarte” under http://www.
um.baden-wuerttemberg.de/servlet/is/71525/). Maps are also
displayed in paper format at the municipal City Hall and
District Administrator’s Office (Landratsamt), in accordance
with §77 and §80 of the Water Law of Baden Wu¨rttemberg
(WG, 2005). Further guidelines regarding dissemination or
communication are not provided, although experience shows
that authorities at the local level often lack necessary know-
how and manpower to develop independent information cam-
paigns (see Safer, 2008, p. 48).
For this study, the fact that it is up to each local admin-
istration to decide upon information campaigns or commu-
nication strategies means that even the selection of a small
number of municipalities is likely to produce some variation
in the approaches opted for. This disparity can be used to
uncover central factors affecting different choices. Since the
maps are published as they are finished, some municipalities
have had access to them for a longer time than others. Indeed,
some maps are still under production. Whereas this implies
that some administrations may not yet have had the time to
initiate information campaigns, it is unlikely to impact on
their general reasoning about the prospect of such efforts. An
overview of the area for which maps are currently available
is offered by Fig. 3.
5 Method
Exploring only a limited number of cases, the aim is to
make sure that the selection of cases discloses the range of
variation and differentiation in the field (Flick, 2009), al-
lowing our understanding of the phenomenon in question
to be based on a broad range of circumstances, experiences
and perspectives. The results presented in this paper build
on 14 semi-structured qualitative interviews with altogether
Fig. 3. Overview map of the water stretches in Baden-
Wu¨rttemberg for which flood hazard maps could be viewed
in March 2013. Graphic from the online map service
available from the Ministry of the Environment (http:
//rips-dienste.lubw.baden-wuerttemberg.de/rips/hwgk internet/
%28S%28a3fxfb45rlyp0biu4xk2jj55%29%29/Default.aspx).
16 individuals. Eleven of these individuals (interview num-
bers 1–10) fulfill a risk management function at the local
level, i.e. as mayor, emergency manager, spatial planner, or
as the responsible party for technical protection or risk man-
agement more generally. The municipalities where they work
differ in terms of size (from less than 5000 to more than
50 000 inhabitants), flood experience (from smaller floods
yearly to no flooding for more than two decades), and in
terms of whether or not they are members of flood partner-
ships and associations (i.e. of neighboring municipalities to
co-finance structural flood defenses). Geographically, inter-
view partners were selected from within an area stretching
from Heidelberg in the north to Albstadt, ca. 80 km south of
the state capital Stuttgart.
The remaining four interviews (numbers 11–14) were held
with five experts on the process of introducing the hazard
maps as a risk management tools. Since it is always a mat-
ter of definition who counts as an expert (Meuser and Nagel,
1991), it should be clarified that these individuals have had
unique opportunities to observe this process, either through a
position in a public authority or undertaking or through direct
involvement in the technical mapping work through a private
engineering office. Due to their long experience of observing
municipalities’ management work, these experts can provide
complementary perspectives to those of actors at the local
level. These interviews are therefore relevant for uncovering
different or complementary explanations for the attitudes and
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behaviors observed at the local level. They may also provide
clues as to whether certain such attitudes or behaviors are
more or less common. In this sense they serve as a different
source of data to be tapped into for corroborating informa-
tion about the case in question (cf. Yin, 2009). Below, these
interviewees will be referred to as “experts” whereas actors
at the local level will be referred to as “risk managers”.
The interviews lasted between 40 min and 2.5 h, and cov-
ered a broad range of questions pertinent to risk manage-
ment and flood hazard maps generally. Though many risk
managers were not personally responsible for a community’s
communication strategy, their involvement in the municipal
risk management work, and their more or less extensive in-
teraction with private citizens, means that they were all, in
principle, in a position to provide insights about the role of
the hazard maps in risk communication. The interview tran-
scripts were qualitatively analyzed following the application
of a thematic coding approach (cf. Kuckartz and Grunenberg,
2010), in which the software program MAXQDA was used to
highlight all references to communication, public relations,
etc. All citations included in the results section have been
translated from German by the author.
6 Results
6.1 Perceived relevance of maps for encouraging private
protection
One risk manager, working exclusively in the field of emer-
gency management, turned out not to be aware of the maps
already available for his area (interview 07). In all other
cases, the risk managers were familiar with at least one kind
of flood hazard map. Moreover, these maps were clearly per-
ceived as valuable tools for raising awareness about and pro-
viding guidance in terms of the local flood risk situation:
I’m an expert when it comes to flood protection
and I say: the maps themselves are great. With
them you can explain wonderfully. If you use them
as a basis and you have people affected by flood-
ing, you can say: “Here, the flood depth is this and
that high, and in this area, building is not permis-
sible. And when you want to prevent flooding, or
protect yourself against flooding, you have to stack
the doors this and that high with sandbags, or what-
ever.” (Risk manager, interview 06)
There you can clearly show people and say: “Here,
you’re in this area now. If you want to build in a
(. . . ), in a built-up area, for example, you can take
precaution by considering certain things now al-
ready.” And you didn’t have anything like that be-
fore, where it was so clear or as blatant as the maps
show it. (Risk manager, interview 04)
This illustrates that the public is indeed perceived to have
a role to play in preparing for flood risk and that the flood
hazard maps offer helpful information in this regard. Almost
every interview offered some comment about citizens’ ability
to lower damage potential. More precisely, hazard informa-
tion was seen as relevant for convincing citizens to:
– refrain from building in high risk areas or opt for a
suitable design and flood-proof building techniques and
materials;
– replace oil-heating systems to reduce the risk of envi-
ronmental pollution;
– retrofit existing structures, e.g. by installing sewer back-
flow preventer valves and watertight shields for doors
and windows, alternatively having material ready to seal
these off;
– be more careful about which goods or appliances are
kept in basements, and to have appropriate insurance
coverage.
Similar expectations were voiced in the four expert inter-
views. Additionally, they raise the hope that the maps will
make people less inclined to see flood risk as the responsibil-
ity of the public authorities, and more as a common respon-
sibility where citizens must also become active agents.
A more detailed understanding of risk is thus thought to
empower people to take more responsibility for their own
safety, and the maps are broadly regarded as a suitable tool
for providing necessary insights to this effect. Apart from the
emergency manager in interview 07, only one other respon-
dent did not mention self-protection as an aim of publishing
the maps. For this risk manager, the point of “conveying and
sensitizing people to the risk of flooding” was instead to con-
vince them of the necessity of structural defenses:
Because when you come to someone and tell them:
“We’re building a wall through your garden”, even
if that wall is just 50 cm high, they’re not going to
be thrilled. But if you say you’re doing it because
you want to protect them, and if you can also sup-
port that with a flood hazard map, then they’re sud-
denly open towards such measures. (Risk manager,
interview 03)
While this still indicates a view of the maps as a relevant risk
communication tool, it also illustrates that the aim of com-
munication is not always to empower people in the face of
risk. There is sometimes still a preference at the local level
for a more traditional management strategy, based on flood
control and emergency services, without a clear role for citi-
zen involvement.
Finally, there is no indication in this sample of local risk
managers questioning the hazard maps’ ability to convey
hazard information to lay-people. Only interviewee 03 ex-
pressed any kind of criticism, arguing that statistical return
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periods are technical terms that tell people “nothing”, unless
they have recently been flooded. Scenarios based on gauge
levels were seen as preferable, allowing for an easier com-
parison with past flood events, thus being easier for people
to relate to. Other than this, the respondents did not perceive
any problem with the maps themselves, either in terms of
content or design.
In principle, then, flood hazard maps are seen as both ca-
pable of and relevant for raising public risk awareness. But
is their publication sufficient for achieving such an effect in
and by itself?
6.2 Little automatic impact from publication
Several risk managers observe that the publication and dis-
play of the maps online and in city hall has not provoked
much response from the public:
To date, no reaction from the public. (Risk man-
ager no. 1, interview 02)
They don’t even know about it. They don’t realize
it. . . . In spite of a nice big article in the newspa-
per as the maps were ceremoniously handed over,
with a big event and all that. When a citizen is not
directly affected, I don’t think it’s on their minds.
(Risk manager, interview 09)
Neither do they perceive there to have been a change in be-
havior in the direction of more precaution:
Perhaps in a few years. . . . But, so far, I haven’t
seen that there’s any attempt to change anything
around here. Rather the opposite is the case: who
can still build something quickly, before it’s pre-
vented, makes sure to do so. (Risk manager, inter-
view 06)
The lack of public response towards flood hazard maps is
also observed by external experts. During the 2002 Elbe
flood, at a time when one could reasonably have expected
risk information to create quite a stir, recently published haz-
ard maps for the Rhine River were reprinted in color by daily
newspapers along the river. Yet there was no noticeable re-
sponse:
And there was no outcry. . . . [M]aybe they took
notice of it. But beyond that nothing happened. It
also wasn’t used somehow politically to say: “So,
you’ve now seen it in the maps, in the Rhine-Atlas.
Now we must do something!” (Expert, interview
12)
Many risk managers perceive people to be interested in
hazard information only when they are currently thinking
about buying property or building a house. Under these cir-
cumstances, they may even approach local risk managers for
information about the hazard in a specific location. While this
is a new trend according to the risk managers in interview 02,
it is not something that they attribute it to the arrival of the
hazard maps, but rather to the intense media coverage of the
2002 Elbe and Oder floods and other subsequent events. So,
while the maps make it easier for risk managers to provide a
clear answer, their publication is not in itself seen to stir up
much public reaction. This begs the question what local ad-
ministrations are doing to draw people’s attention to this new
tool for learning about flood risk.
6.3 Type of use made of the maps
While all risk managers – except the emergency manager
of interview 07 – claim to have referred to the flood haz-
ard maps in situations involving contacts with citizens, the
type of use most often described is best characterized as “pas-
sive”. In these cases, information about flooding is provided,
but only in response to a citizen making a request or inquiry:
When citizens come and ask. . . . [T]hey want to
rent a flat somewhere or buy a house or so. Maybe
there’s a plot of land somewhere, where they would
like to build. Of those, there is certainly the one or
the other who inquires: “Is it a flood plain? When
can we expect flooding there? As of what water
level?” Every now and then there’s the request, and
then we refer to the map. (Risk manager, interview
10)
Although such instances are mentioned in almost every inter-
view, the number of people who are confronted with hazard
information in this way appears to be modest:
[O]ccasionally, there’s the chance to have a look at
the flood hazard maps here by us in the city hall.
And sporadically, people who are building also
come by . . . (Risk manager, interview 08, empha-
sis added)
[W]e get inquiries from people who want to build,
and who worry about flooding. But that’s only a
few. Most people simply start building, without re-
gard for flooding, thinking nothing is going to hap-
pen anymore. (Risk manager, interview 06)
Furthermore, this implies that it is only people who have
a direct interest in hazard information, and who are already
aware of the possibility of an area being at risk of flooding,
who actively seek to acquire more knowledge. Those who –
perhaps falsely – exclude the possibility of flooding, or who
prefer to think that they are safe (cf. “ontological safety” in
Harries, 2008), are unlikely to be reached under this type of
passive communication strategy. While some details might
spread by word-of-mouth, this is not something that the re-
spondents mention that they expect or rely on.
According to one of the experts, it is not unusual that mu-
nicipalities without recent flood experience fail to transmit
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flood risk information to the public. According to him, there
are “only a few exceptions there” (interview 12). This in-
cludes the flood hazard maps, which, unless they are bound
into some sort of sensible public relations work, “generally
don’t have much impact” (Expert, interview 12). One risk
manager was clearly frustrated by what he saw as underuse
of a good communication tool among many municipalities:
For someone who’s familiar with the flood prob-
lematic, it’s a blessing, the flood hazard maps. But
they must be better conveyed to the population.
. . . It’s really a question of what you do with them.
At the moment they’re just standing there on the
Internet, waiting to be used. (Risk manager, inter-
view 06)
Though “passive” use of the maps was most commonly re-
ferred to, in a couple of cases (both in areas flooded within
the last five years), active communication efforts were pur-
sued, aimed at reaching a wider audience. This involved or-
ganizing public meetings where the hazard maps were pre-
sented and explained, sometimes together with specific in-
formation about insurance aspects and easy-to-do measures
to protect one’s home and property. Plans for a similar un-
dertaking were also underway in a community only recently
provided with hazard maps, which had not been seriously
flooded for the last 20 yr.
Though public meetings were held in a couple of cases,
the experiences of these events seem to be mixed, with one
mayor describing it as “a rather short and somewhat politi-
cally motivated affair” (interview 01). Two problems encoun-
tered were (a) a low level of public interest in such meetings,
unless an area has been recently flooded, and (b) that peo-
ple’s interest stems as much from anxiety about losing op-
portunities, e.g. in terms of construction and development, as
from worry about flood risk. As the quote below shows, risk
is sometimes seen as secondary compared to free disposal of
one’s property:
[T]hese people, well they had a look at [the map]
then, but they were of the opinion that for them
the important thing was to not be confined. This
was their property, their land, and they wanted to
be able to proceed pretty much like before. (Risk
manager, interview 01)
Under such circumstances, presentation of flood hazard maps
does not necessarily serve to raise residents’ risk awareness,
as people may instead focus on what they see as unwelcome
implications in terms of land-use restrictions.
Another kind of active communication effort, though at
a smaller scale, was when risk managers took the initiative
to meet with individual citizens or households. This was de-
scribed to happen when an administration wanted or needed
something that they could only get through persuasion, such
as convincing someone not to build in a flood risk area (i.e.
where this could not be formally prohibited), or to convince
someone to accept an engineering solution (e.g. dikes) even
when this would have negative effects on their property. In
these situations, the hazard maps were strategically used to
convey the presence or severity of a risk, or to illustrate the
basis for the administration’s plans or viewpoints.
While these face-to-face meetings were often described as
successful, risk managers sometimes seem to value photos
higher than hazard maps when it comes to convincing people
of a flood risk:
[W]hat’s really impressive is when we show photos
from previous flood events. Then no one can say “I
don’t see it. I don’t want to see it.” (Risk manager
no.2, interview 02)
One reason for this may be that photos are less easily ques-
tioned compared to the maps. One reaction to the hazard
maps was otherwise for critical individuals to challenge the
credibility of the 1/100 yr flood scenario (Risk manager, in-
terview 03).
To summarize, this suggests that, although some two-way
communication occurred on the basis of the maps, this was
most likely when the aim was to convince individual resi-
dents of official plans or positions. In other cases, there was
often no coherent strategy for encouraging people to take no-
tice of the flood hazard maps. Considering that many risk
managers seem to recognize that publication and display
alone are not succeeding in catching people’s attention, one
might wonder how come a more comprehensive communi-
cation strategy is not pursued.
6.4 Why so little risk communication?
In light of recent criticism of current map designs in aca-
demic literature (e.g. Dransch et al., 2010), it is worth not-
ing that the lack of active dissemination effort was never at-
tributed, by any of the interviewees, to dissatisfaction with
the quality, content or format of the maps. Whereas optimiza-
tion might still be necessary to make designs more intuitive
to lay-people, the findings of this paper suggest that an addi-
tional reason for why maps do not always have much impact
on people’s attitudes and behaviors (see Sect. 3.1), might be
the low level of active efforts to promote and disseminate
these tools to local populations. At least in the sample inves-
tigated here, there was often a preference for a more passive
stance towards risk communication. A few factors help us
understand why this was the case.
6.4.1 Factor 1: perceived disinterest/sufficient
awareness
First, some interviewees were of the impression that peo-
ple are not interested in hearing about or discussing flood
risk. Sometimes this was attributed to a natural human ten-
dency to repress bad memories or knowledge of the possibil-
ity of negative impacts. Such findings have been reported in
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psychological and cognitive research about risk perception,
showing that people use heuristics and biases when assess-
ing risks (e.g. Kahneman and Tversky, 1974). In the present
material, risk managers’ impression was that, unless people
are themselves directly affected, e.g. in the sense of look-
ing to move, build or buy property, or in the sense of recent
negative experiences, people are not interested in learning
about risk. In extension, this seemed to lower the motivation
of some managers, implicitly implying that there was “little
use” in seeking to draw attention to flood hazard information.
I think the citizen is not interested. Unless now
they are personally affected, because they want to
buy a house or a piece of land. (Risk manager no.
2, interview 02)
Alternatively, it was argued that people are already suf-
ficiently aware about the flood risk in their area. There is
no need to “tell” them, since more information does not do
anything to change their situation. Referring to residents in
a flood-prone area, one risk manager stated that “[n]othing
changes for them”, then adding:
They know exactly how high the water stood in the
basement at this and that time. At the most they
would start discussing, saying “that’s not correct”.
(Risk manager, interview 09).
In other words, the maps are not thought to be of any ben-
efit to people who have already experienced flooding. They
might even be questioned or rejected. Consequently, there is
also no use in disseminating them actively. This view was
also present in interview 05:
I don’t really see the necessity for that. Especially
since the affectedness is limited to a few residen-
tial houses and a couple, or probably only a single
store. They know the fact of the matter, because
they’ve already experienced it. . . . . Insofar, there’s
also no reason to raise panic. (Risk manager, inter-
view 05)
Independently of whether the public is thought to be dis-
interested or already sufficiently well informed, the conclu-
sion for many risk managers seems to be that little can be
gained by using the hazard maps for risk communication.
This can be contrasted against research showing that pre-
paredness levels disintegrate in periods of calm, and that
behavioral change requires continuous transmission of the
same information also after reaching awareness (e.g. Renn,
2008, p. 239). Moreover, this view fails to account for newer
residents who have yet to experience flooding or for the pos-
sibility of the next inundation surpassing human memory.
Though a perception of disinterest is a serious challenge to
any communication effort, it also alerts us to the importance
of supporting municipalities with a better understanding for
why communication matters and how it can be done to draw
people in.
6.4.2 Factor 2: unwillingness to cause worry or
discontentment
A second factor that seems to affect decision-makers’ will-
ingness to communicate is the fear of stirring up public worry
and unrest. One risk manager openly suggests that:
[N]aturally, you don’t market something negative
. . . That could give people the idea that they might
not be perfectly protected. Therefore, in this area –
that has political reasons – we only communicate
positive news . . . (Risk manager, interview 08)
While this risk manager finds the maps helpful for aspects of
his own work, the fact that they depict a risk that the adminis-
tration currently lacks the funds to address disqualifies them
for wider dissemination. Whereas many would argue that the
very point of hazard maps is to convey the existence of a
threat to people to enable them to make their own decisions
and preparations, this is apparently not how interviewee 08
sees matters.
A variation on this theme is the suggestion that it is not
meaningful to communicate before progress can be demon-
strated, since this would only upset and worry people unnec-
essarily:
For us, it’s currently more important to establish
the structural defense than to invest the time and to
prepare material to inform the public, only to have
to say: “We must still do this and that.” It’s per-
haps more meaningful to make a start first, saying:
“We’re building. We’re doing it.” And then inform
parallel. Because otherwise it kind of has the effect
of making citizens afraid and an extreme pressure
building up. (Risk manager no. 2, interview 02)
Many communities – both large and small, recently and
not-so-recently flooded – still seem to regard structural de-
fenses and technical solutions (e.g. wider drainage pipes) as
the main solution to flood risk. To tell people that there is
no money, or that an engineering solution has yet to be ini-
tiated, is, in this context, seen as something that can reflect
badly on the administration or have political consequences.
Therefore, although it is desired that people undertake more
self-protection, the information that could inspire them to do
so is sometimes not openly communicated for fear that it will
backfire as public discontentment.
Experts agree that it is a general problem that public ser-
vice providers, faced with limited resources and piling de-
mands, do not want to “scare” the population. In practice,
however, the consequence of such attitudes is that the im-
pression of flood risk as the responsibility of the public
authorities, and as something that the citizens should not
have to worry about, remains in place. While some respon-
dents (commonly experts and risk managers working in areas
where walls or embankments are not possible for topographic
reasons) attest to the possibility of pursuing a management
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strategy based on non-structural solutions, the support of the
local population for this is seen to require an open and trans-
parent display of facts, as well as a keen ear for citizens’
sorrows and viewpoints.
Concern about negative effects on property values and
insurance premiums might further deter communication ef-
forts. While the population is expected to tolerate some con-
sequences of this type, a couple of interviewees see a limit to
the losses that individuals should have to bear. For example,
there is worry about having to “disinherit” people by revok-
ing building rights on plots of land, for which people might
have paid taxes for years already – all due to a calculation,
which is to be redone in a few years’ time. Some dissatisfac-
tion was shown about higher authorities not having consid-
ered how to handle such complications.
Administrations’ deliberations about whether to arrange
information evenings about the maps for the public are not
unaffected by these types of concerns:
[A]t the moment it’s rather the danger that some-
thing will be set off here that’s being perceived.
. . . That we will be overwhelmed with inquiries
and actually we’re not even the ones who initiated
this whole thing. So, it’s being seen a bit ambiva-
lently.
Will there be a storm of protest, because many will
see “oh, I’m in a flood plain”, which they might
not have known before? And whether some of that
will befall us. . . . (Risk manager, interview 04)
Such worries could in the worst case prevent transparent risk
communication.
6.4.3 Factor 3: lack of skills and resources
This brings us to the third aspect potentially impeding com-
munication, namely a lack of various forms of skills, exper-
tise and resources at the municipal level. As one interviewee
puts it:
You need special knowledge about flood protection
in order to make it appealing to the citizens. Where
the positive aim lies; the virtue of the flood haz-
ard maps. And that’s not being communicated by
the municipality. Also because the personnel is not
there and the technical knowledge not there. (Risk
manager, interview 06)
Whereas a lack of personnel with the right set of compe-
tences is especially likely in small communities with few em-
ployees, it is also brought up as a hindrance by interviewees
in larger municipalities (>50 000 inhabitants).
Sometimes, those finally responsible for flood risk man-
agement lack expertise in this field. In these cases, local
decision-makers may themselves need to be persuaded of the
purpose and benefit of hazard mapping:
Quite some persuasion work is still needed, to
make sure that the personnel working in City Hall,
for example, or in various places at the District Ad-
ministrator’s Office, that they are also convinced
that the maps bring a blessing for people. It always
resonates like: “Oh, those flood hazard maps, they
just cause trouble.” (Risk manager, interview 06)
The need to communicate the virtue of the maps in an “ex-
tremely forward” way thus applies to local politicians as well
as to the general public (Risk manager, interview 01).
6.4.4 Factor 4: insufficient support
Finally, the underuse of flood hazard maps is sometimes par-
tially blamed on the state. Unwilling municipalities are “let
off the hook” by the fact that there is no implementation
strategy for conveying the maps to the citizens. Recent orga-
nizational reforms are described as having dispersed the re-
sponsibility for water management issues, leaving no one in
charge. Though voluntary flood partnerships facilitate inter-
municipal exchange, they are only for officials and not for
the public, and therefore not seen to be the right forum for
public outreach.
Some external experts agree with the assessment that mu-
nicipalities require more support, mentioning the possibility
of templates for printed information material and webpages.
There is some doubt, however, about the extent to which
municipalities would actually make use of such templates,
were they to be developed (interview 11). Furthermore, there
is some uncertainty even at higher administrative levels in
terms of how best to communicate the flood hazard maps to
“ordinary” citizens:
[I]f you’re providing this information to the munic-
ipalities, it’s still ok, since there’s also some kind
of contact person at the same level, so to say. They
know what modeling is, and know how this has
come into being. But if you transport it to the pub-
lic, to the private man, then it becomes really diffi-
cult. And there we have often asked ourselves, how
we can best do this. (Expert, interview 13)
Even those who are experts in relation to flood processes and
technical management issues, then, can feel uncertain about
their competence when it comes to the issue of communica-
tion.
6.5 Perceived benefits from hazard maps
All in all, the sample offers little evidence of widespread or
systematic use of the flood hazard maps at the local level for
pursuing a comprehensive, multiple-tool based communica-
tion strategy. Furthermore, the public is not perceived to have
noticed or responded to the maps’ publication to any signifi-
cant degree. Does this mean that risk managers are discontent
with the maps? On the contrary, there are clear indications of
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satisfaction with the role and impact of the maps in relation
to the local population, for example when it comes to the
possibility of illustrating the risk of flooding:
In the past, when we were planning structural pro-
tection works in one or another location, we were
reproached: “There has never been a flood. . . ” And
that is the main problem. Today, because of the
technical possibilities, I can simulate or calculate
where I have a risk of flooding. Also when in the
last 50 or 100 years there wasn’t any flood. (Risk
manager no. 1, interview 02)
As illustrated by this quote, the maps can help risk man-
agers support their knowledge claims and give weight to their
arguments. This can be compared to previous documentation,
which was often dismissed by the public as “outdated” (Risk
manager, interview 01). Previous documentation was further-
more often fragmentary. In relation to attempts to designate
floodplains this caused “massive problems” (Risk manager,
interview 05) as local farmers and affected residents ques-
tioned the scientific basis, arguing that their area had not been
flooded within living memory. The flood hazard maps are
perceived to avert such problems:
But now that it’s possible to calculate this on the
basis of a topographic terrain model . . . then it’s
not really so easy to challenge anymore. And then
it’s de facto (. . . ) flood plain. Whether the residents
are of the opinion that it’s lawful or technically jus-
tified or not doesn’t matter. (Risk manager, inter-
view 05)
The new hazard maps are thus partially appreciated because,
building on a more solid process and having certain legal im-
plications, they reduce the potential for conflict, undercutting
the arguments for local opposition.
In fact, some risk managers and experts, both, are dis-
turbed by what they see as a rising trend of public protest
against flood protection projects – also when these are “for
the common good” (Expert, interview 14). Increasingly, such
projects are delayed or even stopped, and sometimes the
means for achieving this is through a participatory process.
Where this trend comes from is not clear to the interviewees.
Neither is it obvious how best to respond: by soul-searching,
earlier and more elaborate communication, or by requiring
more backing from the state?
In effect, this means that practitioners sometimes have a
very different impression of what it means to engage in pub-
lic participation, compared to the picture found in research
and policy documents. These concerns must be taken seri-
ously. Academic literature recognizes that, if done improp-
erly, deliberation can “lead to inefficiencies, stabilize existing
power distributions, and make ignorance and incompetence
the guiding principles for decision-making” (Renn, 2008,
p. 283). If more active involvement of citizens is to be en-
couraged, practitioners may require both a better theoretical
understanding of participation and more practical support in
terms of how to pursue such processes.
To summarize, it would seem that the welcoming of the
maps at the local level is not always related only to their po-
tential as a public risk communication tool. Sometimes, what
is also appreciated is their capacity to illustrate a risk for
the sake of legitimizing management measures, which might
otherwise be subject to protest and conflict.
7 Discussion
Flood hazard maps can be regarded as suitable tools for
social capacity building both for the sake of encouraging
more self-protection and stakeholder involvement in man-
agement decisions. Among the respondents interviewed in
Baden-Wu¨rttemberg, there is broad agreement that flood haz-
ard maps are relevant tools for encouraging people to become
more active in the face of risk. Invariably, however, their ex-
pectations concern activities in the private realm, related to
housing and property. Dialog or involvement at the commu-
nity level is not mentioned. In fact, higher-level engagement
often seems to be associated with protests and “difficult de-
mands” – whether it is about people refuting structural de-
fenses or pushing for them – making it questionable to what
extent local decision-makers actually welcome the idea of
more citizen participation. In effect, this suggests that, al-
though it is depicted as problematic if people rely too much
on public authorities to protect them, little is done to change
this by opening up a discussion with the population about
management and responsibility.
For the flood hazard maps, this means that, sometimes, in-
stead of being used as a basis for discussion, they are strate-
gically used to support authorities’ pre-formulated plans and
strategies. While this involves conveying flood risk informa-
tion, thus potentially raising awareness, it may also serve to
undercut discussion. In these instances, the maps serve the
latent function of making it more difficult for people to ques-
tion the official interpretation of risk and required measures.
It is questionable whether this type of use increases anyone’s
autonomy and agency to deal with risk, except possibly the
involved authorities’.
Although it is seen as desirable that people become more
responsible for their own safety, there is rarely a clear strat-
egy for drawing attention to hazard information in the sam-
ple investigated. In spite of identifying flood hazard maps
as appropriate awareness-raising tools, many of the inter-
viewed risk managers rely on passive strategies for informa-
tion dissemination and risk communication, relying on cit-
izens’ inclination to request information. Furthermore, in-
terviewees rarely distinguished between different population
groups. The main exceptions in this regard were risk man-
ager 03’s differentiation between people at risk of flooding
and those affected negatively by flood defenses construction
(the latter group being seen as more “unavoidable” to reach
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out to), and mentioning in interview 11 of a best practice ex-
ample where separate information meetings about protection
strategies were held for local businesses and citizens. This
is noteworthy since it may affect the effectiveness of com-
munication strategies if people are treated as a homogeneous
crowd.
The research presented here has identified four factors
as potentially relevant for understanding risk managers’ re-
liance on passive strategies:
– a low appraisal of the public’s interest in communica-
tion, implying a low expectation of what it would bring
to try;
– a fear of triggering a negative reaction (e.g. public worry
or dissatisfaction);
– a perceived lack of necessary resources, like skills and
expertise, for being able to communicate successfully;
and
– a lack of pressure from the state together with a lack
of support (e.g. in the form of best-practice examples,
templates or training).
Providing that publication and display alone might not be
the best strategy for reaching people at risk, these obstacles
pose a serious challenge for the prospect of flood hazard
maps contributing to the enhancement of public risk aware-
ness. To the extent that these factors reflect a lack of confi-
dence or experience among risk managers, targeted attempts
could be undertaken to enhance their “communicative capac-
ity”. This could involve tactics and information about how
to handle and respond to public discontent and concern, as
well as practical guidelines for format and presentation of a
message. It could also be investigated whether, perhaps, the
fear of public uproar is exaggerated, respectively how citi-
zens’ motivation to engage in two-way communication can
be raised.
To some degree, however, the problem also seems to be
that practitioners lack motivation or a clear understanding
for why they should disseminate flood hazard information.
There might even be an unwillingness to do so, since this
could disturb the picture of flood risk as something that the
local administration is in control of – a picture that both cit-
izens and risk managers have gotten used to. Whereas some
practitioners detect a change in the public climate in terms
of a higher readiness to question political risk decisions, they
lack a clear understanding of what a new model for public
relations might entail and require. This, in turn, constitutes a
more serious challenge, since it raises doubts about the cur-
rent foundation for the implementation of a new risk man-
agement approach.
Finally, it is noticeable that examples of (or plans for)
active communication efforts, respectively absence thereof,
were present in both smaller and larger municipalities, as
well as for ones with more recent, respectively distant, flood
experience (although experience was mentioned by experts
as an influential factor). Though the experts generally had
less to say about communication, nothing suggests that their
observations contradict those of the risk managers analyzed
here.
8 Conclusions
Implementation of a new approach to flood risk management,
focused more on non-structural alleviation and risk mitiga-
tion and less on flood control, is likely to require the support
of the local population for at least two reasons. First, pub-
lic opposition is a challenge to any policy shift; rendering
implementation more difficult or (politically) costly, thereby
potentially undermining decision-makers’ motivation. Sec-
ond, the new management approach expects people to take
more responsibility for their own protection and vulnerabil-
ity, thus implicitly requiring them to accept the “rolling back”
of the state’s ability or willingness to guarantee their safety.
Risk communication and public discussion about different
management options can play an important role in this re-
gard, both by increasing understanding for risk management
as a shared responsibility and by building social capacity to
respond to risk. Research has shown that especially partic-
ipatory exercises can motivate personal action and reduce
people’s focus on technical measures (see Wachinger et al.,
2012).
Flood hazard maps can constitute a powerful tool when
it comes to risk communication and management dialog.
Not only can they enhance recipients’ knowledge resources,
thereby facilitating informed discussion as well as raising ca-
pacity for more private protection. They can also provide a
common visual basis for a two-way exchange about the local
risk situation.
The focus in this paper has been on the issue of whether
and how local authorities take advantage of this new tool in
their contacts with members or groups of the general pub-
lic. The results have offered little evidence of widespread
or systematic use of flood hazard maps at the local level
in the investigated region, for either public information or
risk communication purposes. Though this paper is based on
a case study and a limited number of interviews, it can be
noted that research undertaken in Bavaria, likewise, found it
unlikely that active communication efforts were pursued on
the basis of available floodplain maps (Wagner, 2006). More-
over, a review of 60 communication practices across Europe
showed that risk maps were “not necessarily well advertised
amongst the public through additional information materials
or events.” (Ho¨ppner et al., 2012, p. 1767). This implies a
more general need for research and practical support to en-
courage dissemination and risk communication, since even
the best information sources can go unnoticed in the absence
of efforts to draw attention to them.
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Previous research has identified a number of barriers to
flood hazard maps as tools for risk communication, dealing
with how these are understood and evaluated by various re-
cipients (Pardoe et al., 2011). The present paper has comple-
mented these findings by focusing on barriers towards dis-
semination and communication, arguing that these barriers
can prevent the maps from reaching a wider audience in the
first place. The findings suggest that local-level risk man-
agers may not yet have the understanding or “communicative
capacity” required for these tools to be purposefully applied
for enhancing local knowledge resources, and thus to con-
tribute to social capacity building. By not wanting to dissem-
inate hazard information unless/until protective measures are
underway, for example, local administrations uphold the im-
age of flood safety as the responsibility of public authorities,
thereby undermining the need or motivation for citizens to
prepare for risk.
Steinfu¨hrer (2009) previously noted that participation re-
search and policy all too often tacitly assume that people
want to be involved in decision-making processes concern-
ing flood risk. Based on the findings of this paper, one might
also question the extent to which implementing authorities
are currently capable and willing of pursuing a participatory
decision-making model, or otherwise share the responsibility
for flood risk management. This aspect is important since it
draws attention to the gap between the extent to which re-
search and policy expect citizens to be active, and the extent
to which opportunities and activities within and beyond the
private realm are encouraged in practice.
In conclusion, the present paper illustrates a need to not
only study the populations at risk, but also the local-level
risk managers most likely to influence public attitudes and
behaviors. Particularly, there is a need to focus more on how
to encourage and support local administrations to pursue risk
communication, especially of the two-way kind, to increase
the chances of available flood hazard information reaching
those who could benefit from it.
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